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(54) NONCONTACT IC CARD SYSTEM 

<57)Abstract: 

PROBLEM TO BE SOLVED: To secure high reliability of 
data transmission by allowing a reader writer device to 
add a code for correcting a code error in transmission to 
data and send them at the time of data writing, allowing 
the noncontact IC card to read it and send it back at the 
time of data reading^ and allowing the reader writer 
device to correct the error by using the code. 
SOLUTION: When data Is written, the reader writer 
device 100 adds the code error correcting code of 
transmission to the data and sends them and the 
noncontact IC card 200 stores the data and the code 
error correcting code in a data memory 25. When the 
data is read out, the reader writer device 100 sends a 
read instruction to the noncontact IC card 200 and then 
the control circuit 24 of the batteryless noncontact IC card 200 reads the data and code error 
correcting code out of the data memory 25 and sends them to the reader writer device 100. 
The CPU 1 of the reader writer device 100 corrects the code error of transmission of the 
received data by using this code error correcting code. 
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gtt I C;&- KIlilST^-^ t ±im-§-iSO fTjEffl^^ 
A. 

ifB-x-^WK^iUL^fC. JtlEy-i5^vl'i?igfi(±K 

bT±iBy-^7-r<?igBi;iiiiftu. iiey-^^^^' 

A. 

Kttsm bfcx-^ Sr y iJ'iSfifcgi^ y - 

7 -Y ^ SgfittiUft Ufcx- 1? t ±IEiiai $ ixfcx - ^ 

S« L xm^WT^- ^S' ^ y U , 

Ef'-^'^' * y fcl&iirt^ti.-CV^SSf-i-ft^ixTt^ST'- 
^'SrSt^^ftiJLTilBy-^'^-rtJ'iKBfwa^L. ±fEy 



5 r t iSr#m i: i-5 if 1 S fcHHlJ|?« 2 |a«0|^« 
[0 0 0 1] 

'^wmmimm-'fiih^ifmAx c*-Ki:. ^^^^ f 

(0 0 0 21 

\^^<T>Wm El 1»4 ry-J-n-hV 1 9 94, 5 J 

^ig-e*)5. 0»w*5l,^-C, 3 ltt?^«ttl c;&-K©ra 
^S:fT5CPU. 3 2f±$!l^=i-r>'K=Sr^ft^-r5RO 
M. 3 3l±v^— ^S:— ^*&iW-f:5RAM, 3 4li:i<D^ 
SffS I C KCOAIU;^ -^Wmt^ i /O o v? y >^ . 3 
5 tt y -^^^W ^SUBiiimSrfT 5 fc«>ro3g«aiilK. 
3 eii!?:/^^-;/^^!^^?^^ I CliIKt?*>0. CPU 3 
1. ROM3 2. RAM3 3, I/Onv^s/^'34&tJ« 
^«plHll«3 5S:^^i-5o *fc3 7(±CPy 3 1 «:» 

- K<^iibf^m;'3 ^mkt i>y<y7-D. 3 9 »4 y - 

(00031 }k\zWsm:i^^ ^TSlW-r 5. ^ i 2 y — 

y 7 -Y S« i: I C - K 2- O— 

>5rv;^Sr^-t-|2lT'fo5. y-y^-f^^^BAsmmj^Sr^ 

y;5/^B^i■TSrTV^-^3 9. ae«SSIilK3 5Sr&*L-C 
S^t C P U 3 1 »4*«fit I C h'^WliP^miZ^ 
tT^?-B:5. !5:ICCPU3 H4, ATR (Answer 
To Re s e t) m^^Sr. ^«WlHl«S3 5. T^T^^ 
3 9SrfeAL> y-^^7'f^'^«*i2^U *«tt IC 

(0 0 0 41 y-:5^7'r^'^Bl±. ATRfg^SrSm 
a^l^ K«#C 1 Srl^^lB! I C*- K--ii^«-f 5, 
3-7VKm^C 1 Sr$«i-5-t, CPU 3 l»4-e 

tii^'Koa-rvKx^fcmi, CPUS mmts^i^itT' 

— ^S:RAM3 3«cS#iitp. fS^til LWa-e V KTfc 
tttf. CPU3 IttRAMS SJCftiW^KTV^Sf— 
«rflg^mL. u;^jK>';^(S#Rii:L-cy-^^7'r^'S? 

(0 0 0 51 u^^7K>';?i(S^R 1 SrSftUfcy-^^7-1' 
gXibtttf W';^jK>';^fi^R2SriSjIi-5. ei±<0 3-r 
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(t7'-^'(DS&S6«)x-^3T^S;5r^L. 013 (c) 

.^m^n^ mm^nT"— ^7 u—M,mm^^-r SYNC 

I C;i7- KA»e>(Oj|t^t7'-i5'<0^3®6<3x-^JI^iC»±. S 
ti.5. 

lO 0 0 7] El 3 (b) ttRAM3 3 CQx< ^ !/ ES^Sr 
Stoi^T^— ^(4. RAM 3 3»c:=S->^y T K^;^»c:*r 

[0 0 0 8] tiiroizismMtainiv ei^iSStcMLT^ 

t) . «ltB«)f^«»'im#«iSS:?f 5 r i: "Ilig i: o -C 
[0 0 0 9] 

^T^y 3 8-^7kS^M^3 7;65^«g$lxTV^?tV>^««4 
:X7K>';^«^<D2I«^:^I4. /< s' y 3 8 Sr»® Lfc t> 
:*:#i^i:i^5Sll)HdSifeofc„ 

(0 0 101 r<0%iqtt±IEroJ:5''iS)S5r«j?!:-t-5y5:. 

A$r#5 r i: S: Be<]i:-t-5. 
[0011] 

ffiJi/^s/T^y \^:^<Dm^^i ci}-h't. z(D0^mi 
rom;^tt. ±iEy-y7>r^igBA>5>i2im$ns«Ba&St 

<oS^ii;£*L^ic:. ilEy-^^'f^^ajiS^ii;^*^^^ 
U-C±fa^gftt I C *- h'iziMS L. ±fE*gHS4 I C * 



jc, ifBy-^^TW.^iSIHiSt^abfJtr^SrilE^^tt! 

;^ ^ y $ tv-C V ^ 5 X - ^ t t) fTEffl:^^ 

SrB£*mL-c±iay-^^7-i'^^stci2fe«u. ±ffiy- 

[0 0 12] z.(o^m\^^in^fiiici3-jV''yy^y-J^ 
±IE#^tt I C * - K«±±IBx-^ t ±MM%m ►) 

mv—y9^^mm±n^iiM'^^i:±^^mfA i c* 

- K»cai<S ±l5*Stt I C * - KttilS^- ^ * 

mi^mmn^-i: srss^m Lxiiay -ij^^-r ^^^sicis 

10 0 13] I C:*— Kv';^xA 

to O i 41 I C*— KV^T^A 

±iE^g^« I C * - K (4 JilEx - ^ ^ y (cfeiW $ ix-C 
1/ > 5 »t b $ T V > 5 7^— ^ SS^ til U T ± SB y - y 7 

[0 0 151 

mm(oMm(omm) eat. ::.<r>^m<omm^-Mmi: 
mSf^jKii 1 . la 1 ttr K>«?q<o*ig(oj^ii 1 

y-^T'f^S'^SSUs^^I C*- K(Ofl|^Sr^-r:/ 

Dy^Bn?fe5o 0tc*jv^-c. 1 0 orty-y^'f^'i^ 
2 0 0I4*««I C*-K-C-fe5„ y-y^-fiS'ig 
SlOOtCjoVT. 1 ^J' a3>'d'3.— ^Sif^SrtT 

a-^^-KSrfeft^i-^ROM, 4 <4*:;^ h = :^tr3. — ^'t? 
<Di^^m^t<r>y( 7 31— ;^S:tT5 '^y T/i' I /O. 
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[0 0 161 4fc8, gfiu^ipji, *g!«4ic*— K 

2 0 O'-ia 1 2 <D h y V K«*SriilfS-f-5 

1 C*— .K2 0 0*^t>Wiai 2(DATRft^~^fX7KV 
[0 0 171 C*- K.2 0 0{Ct^^^T. 

2 1&U52 Sii'J-yy^d'mUi 0 0 troiHSffSrtT 

5 a^fST vr-^&ofji6smiHigs-e*> o , 2 2 n y -^^ 

y'T^^ai 0 0*»e>aHiSnfc«3iaS«:m;/ji: UTS 
«KU, C*-K2 0 0(Dm;'jSr^^i-5SMIal 

K-Cifo ») , ^'f ^- K7' y y $ * 2 

4tty-y7'<^3gSl 0 0*>e>j^$ixfc=>-^>'Ktc: 

1&iW-t-57='-^^^y tf. EEROM«<0^*?5H4^* 

[0018102 ( a ) ttmM<omm 1 tci3»-f 5 y —y 
Sr^ L., m 2 ( c ) iimmcomm 1 j^tjit 5 i c 

K2 O 0*»6><Oj^-7'-^'»^Se«)7'— 

y-^^^'CtS'isfii 0 o*»e>roiimf'-^'©sfea&?) 

f^— ^JK^IitJl^T. SYNC3— Kir'^-y^QJi, HI 
. 13 (a) kmCX-h^A^. ;'*y»tji^7'-i5'»*. 
=S-5^— 4^ a , f*— 4^ b • • • :::ri:»CECC (3^7— ITiE 
3-K) dsf+jp$tt-c»r>5. — 0 2 (c) tc:^i-|>^ 

C*- K2 0 0*>e><Oi^7'-^5'(O^S6<37='— ^ 

}igaS:^;*^^^Tt>.. SYNC3— K»i0i 3 (c) tmc 

■e*>5*^ ^^y^^tbUx-i?!!. #7^-:*' a, 7^- 

[00 19102 (b) :5';^*y 2 Sco^^yie 

fi?Sr^i-ElT-A)»?, =&p'^y7'Kt'^»c>etf£:L-C#x— 

[00 2 01 ^^>:^c:l!Imcol^Tltt?^-r5„ y-^^^-f^ 
^Biooi±, ^mmi ciJ-h'2oo(Dm.t)^mf^^t 
itclt^z^ ^mm i ci3- K2 ooi^m^mmi^nf^ 

2 1 -CSm ^^-f ;i— y 5/ v'^<r5Stlj^^(D;^^ 
«fi!t^tixfe3SgEIalK2 2Jcj:?)Sii!t$lx. ^^ftfei c* 

- K 2 0 O ±«:o«;^*sttil&$tt5, I C * 

- K2 0 0Omm^i^2 4dSCPU-e«fife$ixTV^-5# 

'I'iJ'^ai 0 0 A-bi2^I$ttfc±ffi«6iij6{::J;t)^^^ 

(00 2 1 1 y-y^'i'^igai o ojcijoi^-c, CPU 

1 fiROM3 iCfeiW^HTl^SSlJfflla- KJC J: t) ^-f 

m^^<oejii7^-^ ©aim^ii, c p« i <omm<o 1 1 



igti LX, wmfk I C*- K2 0 q<DmS:mT>T^2 

ai^-tj'tt, ais«i5i^2 3icj:*)«€-.$ix. fsm^'^ 

[0 0 2 21 T^-iJ'OStii^^tilti:, y-y^-f^iS 
ei 0 0©CPUltt. RAM2Jw»iW$*lTV^5T'- 

^ *fcf4*>^ h = tf zL-^^ro^1.gB«l|g24»t v' y T/l' 
I /0 4SrS*UT5i*)jiA/S:x-^S:. ^tii;'*-©^ 

— 02 (a) ©J:5»-*oT43>J, '^s^iS^Q 

c*— K2oo<ox— ^p<*y2 scDp'^yr 

^J^{;i(4, «-7^-^a, 7^— ^'b. • • • rttcai^- 
fTEfflOECCiHi-JDSiL-Ct^S, ^g^ttIC;*-K2 

0 oosijafiHiK2 4»±. y-^^7'ri5'36«i ood'^iJi 

®2 (a) 0;'*yS#ji;^».7^— 
Sr. 0 2 (b) JC^-fiptci-f'-^^^y 2 SJcS^ii 

[0 0 2 31 T'-^'wig^mu^titt, y-y^'f^ai 
ai 0 0(^CPU 1 »4K^mb<0=»-^V KSritm-f-^o 
r<^^©i^-r-^'ro^aft«rx-i5'JI^^«4, 0 2 (a) 

a-:?:^ K-^, 7^— ^ SrS£*ttli-#^gEtt I C - K 2 O O 
WT'-^^'^y 2 5<^>^y T K^';^f?;!J5|E«^i^TV^ 

tti c*-K2oo<D*ij»jHjK2 4(i, y-^^7-r^^ 

ai 0 0;4-P>i^$tbfceill7'-^*5^^aU^ = ^i^K 
TfeSr iSrS«U. X— ^;^^y 2 SWli^^ixfc:^ 
^y T Ku^^f^T^-^^rK^tbL, iSS«lHl^2 3&05 
jilS^§T:^7^:^2 lSr&*uy-^7-<^giBl OOtc 
w<0^<^#^^Jtt I C*- K2 0O*»ib<Oj||ft 
7=^-^w^ae*)-r-^J^^»±v 0 2 (c) »c:^-t-±5 
, #7^— ^ Jc: E c C jftSfd-JP^Hfc «o t jfc o -c 1/ ^ 5. 
(0 0 2 41 C*-K2 0 0A»e>iSa&$irfcSJ 

;'»-tiiL.-r->%A#Lfcy— y^-r^^Bi 0 0<OCP 

U Itt. ^{cf^An$ix-CV^5ECCS:ffli«'>-C. 

1 0 0 (OW^^^Kt-^^-K^ < -t-5 r i: *s 5 fc«>. 

^^ftfe I C*- K2 0 o<Dm-§-sm«;'3«4+^«c?ft^^$ 

/<yxy u^ro^g^Jte I C*— K2 0 OSrttffl Lfct<?? 
{C*SI/^T»4, I C*- K2 0 Qt^h<r>W^^\% 

;«ct<i-5wt*s-c-#'fcv>fc«?). y-^^-Y^j'^ai 0 

{Cx— E C C Srf+AB U-C^SEte IC*— K200<D 
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T'- ^^^lf fig^ffl L^tC jSiH $ ttfc E C C 

Sftbl e*-K2 0 0lii:o-C. ■r-^'eill<Dfg«14S: 

[0 0 2 51 ^1tZ0>mm<DJ(^miZtHf^n^(D^r,fj 

TV^5fc^^>. 0i^f& I C*— K2 0 0{|iJwai6Sr*'M5B 
I C*- K2 0 0<O©J{9lH]K2 4 SrfiSg/^ 

t UTV^Sc ^^ ^T^y u-^^^^^S^ttl C*— K2 O OJ;i 

5, •■ 

[0026] 03l4y-y7-i'^'^lll 0Oi:*S«!l 

C*— K2 0 OFBl<oiH]i^U'</i'^>r-\r^7ASr;^-f-o -'^ 
U'^co^ffitel C*— K2 0 0<Oii«gggt<O5Si* 
»ctt2>c© 2 o(DS^*s±{c:*:# <m<, ^-tt^^tt I 
C ;«7- K 2 0 0 ^«:©|5igS»f^tc:# 5 »4t^tBS;* P 1 

0 0WSms/N»c«-^<. S(sf§^u></v-K#S I i 

0 0 I C *— K 2 0 0 {Ci|im^©«-gBeDaiS 

2 0 0*^b y-^^7'l'^5'|glll 0 0izmB^(O'^U<om 
S^§^'</V'W^<bS:^o Jiifc (-<) (n) fc^jJt 

^ttl C*-K2 0 0rac0lHli^^S:^L. Hl^-fSJlp 

'</V'ffi^S 1 i inS:T(f5<^>Jc:fr3ai: ''<e5c ^ e>»-ffi^ 

i^^m^:f] P 1 i m=S:Ttf -5 ® ICW^ t >i 5, 
10 0 2 7] 041*317— *s':7'y >'i^\z.tnfi>:»y:^ 

1 mSr5l#Ttf 5r i:l±, 04 Icjotti U'</V' c c ' 
U^/pgfc^C-C' (P 1 i m5S:#i: S I i mgStStcr) 

100281 i^icEcc\zi:i,n^mK)tnE\z^\^^xm 

F = ( f n-1 . f n-2 . • ■ • f 0 ) 

F (X) = f n-l • + f n-2 ' X"-2 + • • • + 

fo • xo 

100 2 91 ^^ffiliT'-^' a D (X) ir^OfiTlEOfc 



feO^i-yi'trs/ KR (X) txm^^iXi, ZZX. 
D (X) =dk-l • Xk-1 +dk-2 • + . . . + 

do • xO 

R (X) =rn-k-l - Xn-k-l +r„-k-2 • Xn-k-2 + 

• • • + do • XO 

■e4>5 (kill !7—K©tt'0>7^—^'<D ITS' htfc) , ItlS. 

G (X) =Xn-k +gn-k-l • X^-k-l + • • -+80 

• 1 

F (X) =Q (X) • G (X) 
. =D (X) • Xn-k +R (X) 

rr-c. Q (X) ii(a#3ss;tiq^ffn. m^m\itG 

(X) -e«(l*)9Jix5r: fcSrScf. JcJA\im^<r>'& 
Stiq^ffix, 2Hf-r-<#-7^-^D (X) • xn-k t-eix 
Sr^J^^^iCG (X) X-m'Onx^ltM^R (X) t S: JP 

[0 0 3 0J z.<r>Wy<Dmm7'-^F (X) t;::*tLT. S 
flT^-^F' (X) lilHll63i7— dSf^JP^nx. ifeio?^ 

F' (X) =F (X) +E (X) 

rcOSffiT'-^F' (X) S:*)5K#«^G (X) 
fcig^WfiJ^R' (X) F (X) =0 m.*)^f\^ 
i>) (OtLif). E (X) <0*J3^tC^U</^5o 

[ 0 0 3 1 1 la 5 »HHii(ai»i4jc-g'i>e-fc3i9— /v'^'— X 

«>*j5feEl, E2. ESizMfiJ^L-tcm^mT—r/A^R 
1, R2, R3S:*>P>A>i:-iiM^^U 9—^9^^mm. 
1 O 0<OROM3\Z'r—^ tl'Xm^yliA.X'io^. S« 

■r-^<D±^#JSSC»cj;5PJ5feR' (X) A^hM^m^ 

—Zf/i'Rl, R2. R3»:i>ttJ«:U:/i:3:7— ^^t? — :^E 
(X) S:R;^mUTfTjEi-5ri:AS-et5, r<o:^j£f± 

>fF##^2 6 0 2 0 2 1 #^CiS!JfrjE*j£i: LTM^ 

[00321 '**3, 0 5 JClfeJt — 

5 r. ±!B^#Sf#-§-2 6 0 2 0 2 1 ^r<D0HZ. 

^irXbfi (2 7. 16. 5) m^^^mi^. 31^— 

>'^/'A3i7-o«^^T-CfMSJ6 d B<ogS:g*Snr«Bt? 

. ^t>itbL.xAm<^?i^mzm.-r^o 

[ 6 0 3 3 J in 6 (S^^^^UtTiEiaSJCtiJtST'-^S 

STl^c*^^^T, j3im-f'<t^x-tJ'S:ki^y MD^^e:/ 
n -;/^ft»c5>tiJL. i 17- Ki: <B*(D:/n •yiJ'So 
i2g«-r-^'tr#3S^*mL. D (X) - xn-^ ^-TS, . 



(6) 



JJC ^ 9^ y S T 2 »C *J I N T . ^fife#5^tC i 0 *J5fe R 
(X) -eUX^xs'T'STaJcjoV^Tv # 

. (X) i- UTll-^7f ^'^ff 1 0 Od-e>i5l<f-t-5o ^ 

•ot. ±ia;^xy7'STl*»bST3*T?<0«!:S*Sil^T 

[0 0 3 4] E7tt?f^^»JfT]E«iStC*5»t^7'-^'K 

STl IfCtJV^Tv 5cC0^-§-F (X) tai^— V 
E (X) ;iS-&*ixTl^5^?^F" (X) ( i <@) SrS« 

(JjpJsfeR' (X) -5-L-C;^7^y7'ST 1 3 

tc^jV^t. PJ^feR' (X) dSOT?$)2>*»S:f^^yi5'-r 
5. R' (X) ;6S0-efci^^f. lUife^cDai^— 
Tt^JfcV^©-^, ;^7^yrSTl 6tC^fifi-5o R' 
(X) dSQ-e/jiltixtf. lHliim<03i7-*s-^±lx-CV^5 
itt-Zjit). ;^xs/7'ST 1 4»;ifcv^T, R' (x) iz 
MfS'-ri^7-^<-!i'-'^E (X) 5r^«)f^fiKLfc3iliJ^fe® 

[0 0 3 51 ^LT^x-;/ysT 1 5^r*^^^^:, SffL. 

fc:»^F' (X) tE (X) <0»<til6t)ilSft^*i*. 5E 
(on^-F (X) Sr*«)S. $t>tc;^7"y7'ST 1 6lc:*> 
v^T, HB:^-C<d:^*F* (X) »co#. JijE^^T^y::^ 
STl 1*^6. STl 5*-CW*QiS*5||.TUfc*>Sr^3i-;/ 
L, i^TbTl.^/£JtHti;^v=;y7'S T 1 1 iCMoT)^ 
©??-§-F' (X) fc:o#«3.aS:m\ 

[0 0 3 61 £A±<0J:5t-. CK^IIlfecDJ^^HCitb 

5 $ P>li^g?tt I e*- K2 0 

0©$!lffli|HlK2 4Srj!iiS/i«figt^5ri:»cJ:«}, mit 

[0 0 3 7] mm<omm2. ma (a) tt:z<o^m<om 

5« y-^^7-<^'^Sl 0 0St;5#^^I C;)!7- K2 0 

[0 0 3 81 ^^c^c:lbm-o^^-cBi§g■t■ 5o x-^<o»# 
)i;^»-^ic:ii: y-y^'i'^S'igSi o o<^cpu i f±. S 

-^-v K-^, x-^ S:»lrti-5*^ftli I C K 2 O 0 W 



5„ ^tc?t^V9^'^^7'--$'mmzii. S-f'-^a, 
x-^b. • • • ri:»C3i7-fTiEffl<OECC*5(t;!ni$ 
IXTV ^5 1 ftS^ro^-i? i: E C C (Om^WmiE'^ 

- K 2 0 0 (D^imiHies 2 4 li. y-^^^-f i^iSfii 0 0 
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